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FOREWORD 


The  Billings  Urban  Area  Traffic  Survey  was  conducted  during  July  and 
August  of  1954  by  the  Montana  Highway  Commission  Planning  Survey  in  coop- 
eration   with    the    Bureau    of   Public   Roads    and    the    city    of   Billings. 

A  comprehensive  origin  and  destination  study  was  made  of  traffic  crossing 
a  cordon  line  enclosing  the  central  business  district  as  well  as  traffic 
entering  and  leaving  the  metropolitan  area.  In  addition  to  the  origin  and 
destination  surveys,  a  partial  parking  study  was  conducted  to  gain  some 
knowledge  as  to  how  acute  the  parking  situation  has  become  in  the  central 
business  district.  Intersection  capacity  studies  were  made  on  all  important 
intersections  in  the  City  and  speed  and  delay  studies  were  conducted  on  the 
major    through    routes. 

After  analyzing  the  vast  amount  of  data  collected  during  the  survey, 
certain  general  recommendations  have  been  formulated  which  should  provide 
relief  from  some  of  the  more  obvious  traffic  problems  in  the  metropolitan 
area.  It  is  believed  that  the  data  presented  in  this  report  can  also  be 
applied    to    specific    traffic    situations    as    they    arise    in    the    future. 


STATE  OF>IO:XTASrA 


ITELEIS^A 


July  1,  1955 


The  Honorable  Earle  Knight,  Mayor 

and 
Members  of  the  City  Council 
Billings,  Montana 

Gentlemen: 


It  is  a  pleasure  to  present  you  with  the  report  on 
the  Billings  Urban  Area  Traffic  Survey,  conducted  during 
July  and  August,  1954,  as  a  cooperative  project  with  the 
Bureau  of  Public  Roads  and  the  City  of  Billings. 

The  factual  data  contained  in  the  report  and  the 
recommendations  based  on  these  data  are  submitted  in  the 
hope  that  they  will  be  of  value  in  alleviating  existing 
traffic  congestion. 

Your  cooperation,  and  that  of  the  other  City  Offi- 
cials and  employees,  left  nothing  to  be  desired  and  made 
the  work  a  real  pleasure.   Your  progressive  attitude 
toward  the  solution  of  these  problems  is  very  heartening 
to  our  entire  department. 

Please  be  assured  that  the  interest  of  the  Highway 
Commission  in  the  solution  of  these  problems  will  be  a 
continuing  one  and  we  will  cooperate  in  every  possible 
manner  in  a  program  of  correction. 


Respectfully  submitted 


SPH:0 


Scott  PTlIart 

State  Highway  Engineer 


DEFINITIONS 


ORIGIN  AND  DESTINATION  STUDY.  A  study  of  the  origins  and  destinations 
of   trips   made    by   vehicles   passing   out    of,     into,    or    through   a    selected   area. 

EXTERNAL  ORIGIN  AND  DESTINATION  STUDY.  That  part  of  an  origin  and  des- 
tination study  conducted  usually  by  roadside  interviews  on  main  highways 
entering    a    certain    area    or    city. 

INTERNAL  ORIGIN  AND  DESTINATION  STUDY.  That  part  of  an  origin  and  des- 
tination study  usaally  conducted  by  interviewing  motorists  entering  or  leaving 
the    central    business    district    of    a    city. 

CENTRAL  BUSINESS  DISTRICT.  The  major  business  district  of  a  city,  also 
commonly    called    the    downtown    area. 

CORDON  LINE.  A  line  used  to  define  and  bound  a  certain  area.  In  this 
study    the    area    bounded    by    the    cordon    line   was    the    central    business    district. 

CORDON  COUNT.  A  count  of  all  vehicles  entering  and  leaving  a  certain 
area    (central    business    district)    during    a    specified    length    of    time. 

TRAFFIC  PATTERN.  A  tabular  or  graphical  presentation  of  the  fluctuation 
of    traffic    over    a    specified    period    of    time. 

TRIP.    The   one-way    travel    of   one   vehicle   between   an   origin   and   destination. 

DESIRE  LINE.  A  straight  line  between  a  point  of  origin  and  a  point  of 
destination    without    regard    to    existing    routes. 

SPACE  HOUR.  One  parking  space  used  for  one  hour.  A  term  used  to  measure 
parking    supply    and    demand    on    a    comparable    basis. 

PARKING  DEMAND.  Total  need  for  parking  space  as  determined  by  the  ex- 
pressed   origins    and    destinations    of    drivers. 

PEAK  HOUR  OF  ACCUMULATION.  The  hour  during  which  there  is  the  maximum 
accumulation    of    vehicles    within    the    survey    area. 

PARKING  TURNOVER  .  The  number  of  vehicles  using  one  parking  space  during 
a    specified    length    of    time. 

DESIGN  VOLUME.  A  traffic  volume  determined  for  use  in  design  representing 
traffic  expected  to  use  the  facility.  Unless  otherwise  stated,  it  is  an 
hourly    volume    roughly    corresponding    to    the    30th   maximum   hour    for    the    year. 

POSSIBLE  CAPACITY .  The  maximum  number  of  vehicles  that  can  actually  be 
accommodated  by  an  intersection  approach  under  prevailing  conditions  with 
a    continual    backlog    of    waiting    vehicles. 

PRACTICAL  CAPACITY .  The  maximum  number  of  vehicles  that  can  enter  an 
intersection  from  any  approach  with  most  of  the  drivers  being  able  to  clear 
the    intersection    without    waiting    for    more    than    one    complete    signal    cycle. 


VI  1 


SUBVEY     HIGHLIGHTS 

The  average  weekday  traffic  entering,  leaving,  and  passing  through 
Billings'  central  business  district  during  July  1954  totaled  119,307  vehicles 
or    81,509    one-way    trips    between    point    of    origin    and   point    of   destination. 

Over  53,000  one-way  trips  or  65  per  cent  had  either  an  origin  or  des- 
tination within  the  inner  cordon  or  central  business  district.  Approximately 
35  per  cent  of  the  one-way  trips  could  theoretically  by-pass  the  central 
business    district    enroute    to    zones    or    points    outside    the    downtown    area. 

The  maximum  accumulation  of  vehicles  within  the  business  district  oc- 
curred between  10  and  11  A.M.  on  both  weekdays  and  Saturday.  On  weekdays 
the  accumulation  of  vehicles  remains  quite  constant  from  9  A.M.  to  5  P.M. 
but    on    Saturdays    it    dropped    quite    sharply    in    the    afternoon. 

The  peak  hour  of  traffic  occurred  in  the  downtown  area  between  4:30  and 
5:30  P.M.  During  this  one  hour  8.2  per  cent  of  the  average  24  hour  weekday 
traffic    crossed    the    cordon    line    near    the    central    business    district. 

There  were  3,285  parking  spaces  within  the  inner  cordon  area  as  of  July 
15,  1954.  These  spaces  consisted  of  872  at  metered  curb,  945  free  curb, 
306  in  metered  lots,  1103  in  other  parking  lots  and  59  in  garages.  During 
the  peak  hour  of  parking  between  10  and  11  on  Saturday  morning  all  curb  spaces 
were  filled  to  95  per  cent  of  capacity.  Off  street  parking  lot  spaces  were 
filled  to  58  per  cent  of  capacity  during  the  same  hour.  Twenty-one  blocks 
in  the  central  business  district  were  found  to  have  vehicles  parked  at  the 
curb    in    excess    of    the    legal    spaces    available. 

The  average  length  of  time  parked  both  curb  and  off  street  for  work  or 
business  was  1  hour  and  11  minutes,  shopping  42  minutes,  social  or  recrea- 
tional 1  hour  27  minutes,  medical  1  hour  4  minutes,  and  other  purposes  not 
listed  1  hour  and  12  minutes.  The  average  length  of  time  parked  for  all 
purposes    at    both    curb    and    off    street    was    1    hour    12    minutes. 


VI  11 


In  four  representative  blocks  in  the  business  district,  83  per  cent 
of  the  vehicles  parked  at  the  curb  for  1  hour  or  less  and  used  46  per  cent 
of  the  available  space  hours.  Only  17  per  cent  of  the  total  number  of  ve- 
hicles parked  at  the  curb  for  over  1  hour  but  they  used  54  per  cent  of  the 
total  space  hours  available. 

One  municipally  operated  off  street  parking  lot  was  found  to  be  filled 
to  only  26  per  cent  of  capacity  during  the  peak  hour  of  parking. 
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RECOMMENDATIONS 

ONE-WAY      STREETS 

Other  sections  of  this  report,  covering  various  phases  of  the  traffic 
survey,  present  factual  data  pointing  to  the  need  for  improved  facilities 
to  carry  the  comparatively  heavy  volumes  of  traffic  into  and  through  the 
central  business  district  of  Billings.  Various  methods,  such  as  street 
widening,  the  prohibition  of  curb  parking,  or  one-way  street  operation,  can 
be  utilized  to  gain  the  necessary  increased  traffic  carrying  capacity  of  the 
existing  streets.  Of  these  methods,  one-way  street  operation  is  by  far  the 
simplest  and  cheapest  means  of  obtaining  additional  capacity,  speed,  and 
safety    on    an    existing    street    system. 

It  is  therefore  recommended  that  2nd  and  3rd  Avenues  North  be  placed  in 
one-way  operation  from  Division  to  22nd  Street  immediately  and  that  this 
couplet  be  extended  to  13th  Street  after  the  4th  Avenue  North  and  13th  Street 
By-pass  has  been  constructed.  It  is  further  recommended  that  28th  and  29th 
Streets  be  operated  as  a  North  -  South  one-way  couplet  between  Poly  Drive 
and  Sixth  Avenue  South.  Details  of  the  proposed  one-way  couplets  and  rec- 
ommended   signing    are    shown    on    plates    1-5    inclusive. 

The  operation  of  28th  and  29th  Streets  as  a  one-way  couplet  will  neces- 
sitate the  widening  of  Poly  Drive  from  28th  Street  to  Virginia  Lane.  This 
improvement  can  be  accomplished  without  too  much  difficulty  and  will  remove 
a  definite  traffic  bottleneck  on  Poly  Drive.  It  is  recommended  that  this 
improvement    be    made    as    soon    as    it    is    practicable. 

In    order    to   obtain   maximum   efficiency    from    the   North    -    South    couplet, 
it    is    recommended    that   29th   Street   be   extended   one   block    from   12th  Avenue 
North    to   Poly   Drive.       This    will    require    the    acquisition    of    right-of-way 
through   property   now  vacant    and   being  utilized   as    an   overflow   hospital   park- 
ing   lot. 

The   extension   of  29th   Street   will    directly    tap   Poly   Drive,    one   of   the 


more  heavily  traveled  East  -  West  arterials,  and  will  provide  a  diagonal 
connection  to  28th  Street  which  will  insure  a  smoother  transition  from  one- 
way to  two-way  operation.  It  is  believed  that  these  two  important  advantages 
justify  the  acquisition  of  the  necessary  right-of-way. 

One  of  the  major  disadvantages  that  will  be  encountered  in  the  one-way 
operation  of  Poly  Drive  from  27th  to  29th  Streets  will  be  the  inconvenience 
to  east  bound  traffic  on  Poly  Drive  desiring  to  turn  left  on  27th  Street. 
This  traffic  will  be  forced  to  use  either  Rimrock  Road  to  the  north  or  12th 
Avenue  to  the  south  of  Poly  Drive.  Due  to  the  restricted  sight  distance  at 
the  intersection  of  Rimrock  Road  and  27th  Street,  it  is  suggested  that  this 
turning  movement  be  encouraged  to  use  12th  Avenue  North  by  prohibiting  left 
turns  from  Rimrock  Road.  Signal i zation  of  the  intersection  of  12th  Avenue 
and  27th  Streets  may  become  necessary  in  the  future  as  traffic  volumes  in- 
crease. 

After  the  proposed  North  -  South  couplet  has  been  in  use  for  a  suffi- 
cient length  of  time  to  enable  the  motorists  to  become  accustomed  to  its 
advantages,  present  traffic  volumes  on  North  30th  Street  should  drop  to  a 
point  where  it  will  not  be  necessary  to  operate  this  street  as  an  arterial. 
It  is  therefore  suggested  that  the  traffic  controls  designating  30th  Street 
as  an  arterial  be  removed  and  that  1st,  2nd,  3rd,  4th,  and  6th  Avenues  North 
be  given  preferential  treatment. 

To  properly  regulate  the  traffic  flow  on  the  one-way  street  couplets, 
it  will  be  necessary  to  install  traffic  signals  at  six  intersections  as 
shown  on  Plate  1.  Signal  timing  should  then  be  adjusted  to  provide  uniform 
progression  at  20  -  25  miles  per  hour.  The  traffic  signals  at  Montana  Avenue 
and  28th  and  29th  Streets  will  require  installations  to  interconnect  with 
the  present  railroad  crossing  warning  system.  In  operation,  these  two  signals 
should  show  a  steady  red  north  and  south  on  28th  and  29th  Streets  and  green 
on  Montana  Avenue  when  a  train  or  switching  operation  approaches  the  crossings 
directly  to  the  south.   South  bound  traffic  on  29th  Street  could  be  allowed 


to  turn  right  on  Montana  Avenue,  when  the  crossing  is  blocked,  by  the  addi- 
tion of  a  turning  arrow  or  an  appropriate  sign.  The  signal i zation  of  these 
two    intersections    is    urgent    regardless    of    one-way    operation. 

PARKING 

A  parking  survey  in  the  downtown  area  of  Billings  indicates  a  critical 
situation  exists  in  over  one-third  of  the  45  block  area  within  the  inner 
cordon.  During  the  peak  hour  of  parking  which  occurred  between  10  and  11  A.M. 
it  was  found  that  21  blocks  on  Saturday  and  14  blocks  on  Friday  were  filled 
to  over  legal  capacity  on  curb  parking.  During  this  same  hour  the  average 
curb  space  occupancy  in  the  entire  45  block  area  was  95  per  cent  of  capacity 
on  Saturday  and  90  per  cent  on  Friday  and  the  average  lot  occupancy  was  ap- 
proximately 60  per  cent  of  capacity  on  both  days. 

Parking  data  obtained  in  conjunction  with  the  origin  and  destination 
survey  indicates  that  parking  demand  exceeds  supply  in  a  16  block  area  during 
the  entire  8  hour  period  from  10  A.M.  -  6  P.M.  This  same  study  also  in- 
dicates that  demand  for  all  types  of  parking  averages  76  per  cent  of  the 
total  available  space  hours  in  the  entire  45  block  area  during  business  hours. 

All  of  these  factors  point  to  the  need  for  additional  parking  space 
and  more  efficient  utilization  of  the  parking  spaces  now  available. 

The  city  of  Billings  is  to  be  commended  for  its  foresighted  policy  in 
acquiring  four  off-street  parking  lots  with  a  fifth  under  construction  at 
the  time  of  the  survey.  These  lots  are  located  on  the  fringe  of  the  business 
district  at  walking  distances  varying  from  950  feet  -  1250  feet  from  the 
center  of  the  downtown  area.  They  were  filled  to  an  average  of  35  per  cent 
of  capacity  on  Friday  and  49  per  cent  of  capacity  on  Saturday  during  the 
peak  hours  of  parking. 

It  is  believed  that  the  10  cent  an  hour  rate  for  the  entire  24  hours 
charged  at  three  of  the  parking  lots,  compared  with  the  5  cents  per  hour 


rate  at  the  adjacent  curb  during  business  hours  only,  is  discouraging  maximum 
use  of  the  municipal  lots.  Indicated  proof  of  this  condition  is  shown  on 
Plate  38.  Maximum  demand  for  parking  was  found  to  be  in  the  Hart-Albin  Block 
located  between  28th  and  29th  Streets  and  2nd  and  3rd  Avenues  North.  Two 
municipally  operated  off-street  parking  lots  with  a  total  capacity  of  171 
spaces  are  located  within  one  block  of  the  heaviest  parking  demand.  During 
the  peak  hour  of  parking  on  Saturday  morning  the  largest  lot,  which  has  a 
capacity  of  104  cars,  was  filled  to  only  26  per  cent  of  capacity  at  the  10 
cent  per  hour  rate.  The  smaller  lot,  which  is  somewhat  nearer  to  the  center 
of  the  business  district,  was  filled  to  76  per  cent  of  its  67  car  capacity 
during  the  same  hour.  Spaces  at  the  adjacent  curb  were  completely  filled 
in  the  block  containing  the  67  car  lot  and  85  per  cent  filled  in  the  block 
containing  the  104  car  lot.  It  is  therefore  recommended  that  the  curb  and 
off-street  meter  rates  be  made  directly  competitive  in  order  to  induce  a 
greater  usage  of  the  off-street  lots.  It  is  further  recommended  that  a 
maximum  time  limit  of  4  or  5  hours  be  established  in  the  off-street  lots 
after  the  rates  have  been  adjusted. 

An  inventory  of  the  parking  facilities  in  the  business  district  revealed 
that  there  were  a  total  of  872  curb  parking  meters  in  use  as  of  July  1954. 
Of  this  total  540  were  of  the  two  hour  type.  Inasmuch  as  the  average  time 
parked  at  the  curb  for  all  purposes  was  found  to  be  48  minutes,  it  is  recom- 
mended that  the  two-hour  meters  on  Montana,  1st  and  2nd  Avenues  North  be 
converted  to  one  hour  operation.  This  step,  in  connection  with  adequate 
enforcement,  should  increase  the  curb  parking  turnover  considerably. 

In  the  nine  block  core  area  outlined  on  Plate  38  the  estimated  parking 
demand  exceeds  the  available  supply  by  approximately  2600  space  hours  between 
10  A.M.  and  6  P.M.  This  excess  demand  will  require  an  additional  330  parking 
spaces  in  or  adjacent  to  the  core  area  to  satisfy  immediate  needs.  In  a 
city  the  size  of  Billings  any  new  parking  facility  preferably  should  be  lo- 
cated within  a  maximum  walking  distance  of  450  to  500  feet  from  the  principal 


business    frontage. 

It   must    be   emphasized   that    the   estimated   330    additional   parking    spaces 
will    only   satisfy   immediate  needs.      Since    it   is   estimated    that   vehicle   reg- 
istrations   will    have    increased    by    at    least    30    per    cent    by    1964,     any    long 
range  parking  program   will    have    to    take    this   increase    into   consideration. 

ISOLATED      INTERSECTION      TREATMENT 
Montana   Avenue    and   27th   Street 

This  unsignalized  intersection  was  one  of  the  sites  of  the  highest  number 
of  accidents  in  the  City  during  the  period  of  June  30,  1953  to  July  1,  1954. 
Nineteen  accidents  involving  property  damage  only  and  three  accidents  in- 
volving both  property  damage  and  injuries  were  reported  to  the  police  depart- 
ment during  the  year.  Twelve  accidents  of  the  right  angle  type  and  two 
accidents  involving  pedestrians  should  have  been  prevented  if  the  intersection 
had    been    signalized. 

Traffic  volumes  entering  the  intersection  during  the  peak  hour  were 
recorded  as  611  vehicles  on  Montana  Avenue  and  368  vehicles  on  27th  Street 
and  averaged  well  above  the  minimum  warrants  for  signali zation  for  the  8  hour 
period    between    10    A.M.     and   6    P.M. 

The  location  of  this  intersection  in  relation  to  the  Northern  Pacific 
Railroad  tracks  will  require  the  interconnecting  of  the  proposed  traffic 
signal  with  the  present  railroad  crossing  signals.  This  will  mean  a  more 
complicated  and  consequently  a  more  expensive  installation  than  on  the  average 
street.  In  spite  of  the  relatively  high  costs,  it  is  recommended  that  this 
intersection    be    signalized    as    quickly    as    funds    are    available. 

First    Avenue   North    and    32nd    Street 

This  intersection  also  had  22  accidents  during  the  period  of  June  30, 
1953  to  July  1,  1954.  In  analysing  the  collision  diagram,  it  was  found  that 
fourteen    accidents   or  64   per   cent   were    rear   end   collisions    on   First   Avenue 


North  and  that  nine  of  the  fourteen  occurred  on  the  west  approach  of  First 
Avenue  North.  As  all  but  two  of  the  rear  end  collisions  occurred  during 
daylight  hours  in  good  weather,  the  pattern  suggests  excessive  speeds  en- 
tering the  intersection  on  the  west  approach  and  an  amber  period  too  short 
to  allow  approaching  vehicles  to  clear  the  intersection.  A  spot  speed  check 
made  on  First  Avenue  North  just  west  of  32nd  Street  bears  out  these  conclu- 
sions. Maximum  recorded  speed  of  east  bound  traffic  was  35  miles  per  hour 
with  29  per  cent  of  all  vehicles  exceeding  the  posted  speed  limit  of  25  miles 
per  hour.  It  is  suggested  that  a  concentrated  campaign  to  reduce  speeds 
between  Division  and  32nd  Streets  might  reduce  the  number  of  rear  end  colli- 
sions  at    this    location.       Advance   warning   signs   of    signals    ahead   and   a    longer 

amber  interval  on  the  signal  might  also  help  in  preventing  this  type  of 
accident. 

6th    Avenue   North    and   27th    Streets 

This  intersection  of  two  major  streets  was  the  scene  of  21  accidents 
during  the  period  of  June  30,  1953  to  July  1,  1954.  Inasmuch  as  these  acci- 
dents do  not  follow  any  set  pattern  they  can  be  attributed  to  the  general 
congestion  resulting  from  overloading  the  intersection.  During  the  peak 
hour  in  August,  the  south  approach  was  operating  at  about  17  per  cent  above 
practical  traffic  capacity  and  the  other  three  approaches  were  rapidly  be- 
coming overloaded.  This  condition  is  considered  the  primary  cause  of  th 
high  accident  experience.  The  operation  of  28th  and  29th  Streets  as  a  one- 
way couplet  and  the  construction  of  the  proposed  truck  by-pass  between  th 
Lavina  cut-off  and  U.S.  10  East  should  divert  a  sufficient  amount  of  traffic 
from  27th  Street  to  insure  a  more  orderly  flow  of  traffic  through  this  inter- 
section. 

First   Avenue    North    and    13th    Street 

The    intersection   of    these    two   major   streets    is   not   signalized    and   present 


e 
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traffic  volumes  definitely  exceed  the  minimum  warrants  established  for  sig- 
nalization.  The  installation  of  signals  has  been  approved  by  the  State 
Highway  Commission  and  plans  are  now  being  formulated  to  contract  this  pro- 
ject. This  should  improve  the  traffic  flow  through  the  intersection  and 
provide  better  access  to  the  South  Side  By-pass  through  the  13th  Street 
underpass. 

ARTERIAL      STREETS 

To  facilitate  the  orderly  movement  of  traffic  in  the  newer  subdivisions 
to  the  west  of  the  original  townsi te  of  Billings,  it  is  essential  that  a  plan 
for  arterial  streets  be  adopted  and  followed  by  the  City  Administration. 
Approved  practice  recommends  that  major  arterials  be  spaced  at  about  2,000 
feet  apart  for  the  most  efficient  operation.  This  general  criterion  has 
been  met  quite  satisfactorily  for  East  -  West  arterials  but  it  is  suggested 
that  at  least  two  additional  streets  be  placed  in  arterial  operation  from 
North  to  South. 

Eighth  Street  West  is  now  carrying  traffic  volumes  justifying  arterial 
operation  and  it  is  located  approximately  2,000  feet  west  of  5th  Street  West, 
the  nearest  North  -  South  arterial.  It  is  therefore  recommended  that  8th 
Street  West  be  placed  in  arterial  operation  from  Central  Avenue  to  Parkhill 
Drive  as  soon  as  funds  are  available  for  the  necessary  traffic  controls. 
Preferential  treatment  should  be  accorded  8th  Street  West  at  all  intersec- 
tions with  the  exception  of  Central,  Broadwater,  and  Grand  Avenues  and  Park- 
hill  Drive.  Traffic  volumes  at  the  intersections  of  8th  Street  West  and 
Broadwater  and  Grand  Avenues  are  approaching  the  minimum  warrants  for  sig- 

nalization  and  it  is  anticipated  that  signals  will  be  required  in  the  near 
future. 

As  the  city  develops  to  the  west  it  will  become  necessary  to  designate 
at  least  one  more  North  -  South  arterial  in  the  vicinity  of  Meridian  Street. 
If  this  street  is  selected,  plans  should  now  be  made  to  extend  it  to  the  south 
from  Grand  to  Central  Avenues. 


B    Y    -    P   A    S   S      ROUTES 

Billings  is  now  provided  with  an  adequate  East  -  West  by-pass  on  the 
south  side  of  the  Northern  Pacific  Railroad  which  expedites  the  flow  of 
through  traffic.  Plans  are  now  being  made  by  the  Montana  Highway  Commission 
for  the  improvement  of  4th  Avenue  North  and  13th  Street  as  a  truck  route. 
This  contemplated  improvement  will  provide  a  more  direct  route  to  the  indus- 
trial districts  for  trucks  entering  and  leaving  the  City  on  U.S.  10  East 
and  should  reduce  the  demand  for  left  turning  movements  at  the  intersection 
of    First    Avenue   North    and    13th    Street    by    about    60    per    cent. 

Trucks  using  F.A.S.  301,  the  Billings  -  Lavina  cutoff,  are  now  forced 
to  enter  or  leave  the  City  on  27th  Street.  This  entrance  requires  them  to 
negotiate  a  7/4  per  cent  grade  between  the  airport  and  Poly  Drive  and  takes 
them  through  the  congested  downtown  area.  Plans  have  been  formulated  for 
a  by-pass  route  intersecting  F.A.S.  301  near  the  airport  and  continuing 
easterly  on  the  crest  of  the  Bimrocks  to  an  intersection  with  U.S.  10  just 
northeast  of  the  city.  It  is  estimated  that  this  route  will  divert  150 
medium  and  heavy  trucks  per  day  in  addition  to  the  385  passenger  cars  and 
light    trucks    that    the    unimproved    present    traveled    way    is    now    carrying. 

Both  of  these  proposed  projects  warrant  immediate  construction  and  it  is 
contemplated    that    they    will    be    let    to    contract    in    the    near    future. 

MONTANA      AVENUE      UNDERPASS 

This  obsolete  structure  is  located  near  the  west  city  limits  of  Billings 
on  U.S.  10,  Montana's  heaviest  traveled  route.  The  two  14  foot  traffic  lanes 
divided  by  a  center  pier  are  badly  overloaded  by  traffic  volumes  of  over 
9,000  vehicles  per  day.  In  view  of  the  heavy  traffic  volume  now  using  the 
present  obsolete  underpass  it  is  recommended  that  this  structure  be  replaced 
as  quickly  as  possible  with  an  overpass,  adequately  designed  to  handle  present 
and    future    traffic    volumes. 


LONG      RANGE      PROGRAM     i^  ^  r        lA  ; 

If  Billings  is  to  continue  to  develop  primarily  to  the  west  as  it  has 
done  the  past  few  years,  consideration  should  be  given  to  investing  the 
present  City-County  Planning  Board  with  sufficient  powers  to  insure  the 
orderly  development  of  future  subdivisions  now  outside  the  city  limits. 
This  board  should  develop  definite  standards  for  various  classes  of  streets 
and  should  be  responsible  for  the  extension  of  present  arterials  to  serve 
the  new  areas.  In  this  manner  many  of  the  present  narrow  street  widths  and 
jogs     from    one    subdivision    to    another    could    be    avoided. 

Broadwater  Avenue,  one  of  the  more  important  East  -  West  arterials  is 
fast  approaching  practical  traffic  capacity  on  the  section  from  Division 
Street  to  5th  Street  West.  The  east  leg  of  the  intersection  with  5th  Street 
West  is  now  operating  about  20  per  cent  above  practical  traffic  capacity, 
during  the  peak  hour  of  4:30  -  5:30  P.M.  The  present  40  feet  width  of  this 
arterial  is  now  carrying  traffic  volumes  of  over  800  vehicles  during  the 
peak  hour  and  it  is  anticipated  that  these  volumes  will  have  increased  by 
at  least  30  per  cent  during  the  next  10  years.  In  order  to  adequately  provide 
for  these  anticipated  volumes  it  probably  will  be  necessary  to  institute 
a  one-way  street  couplet  in  this  area  between  Division  and  8th  Street  West 
within    the    next    few   years. 

The  section  of  U.S.  10  and  First  Avenue  North  between  13th  Street  and 
the  junction  with  U.S.  87  was  found  to  be  carrying  a  traffic  volume  of  approx- 
imately 13,000  vehicles  per  day  during  August  of  1954.  The  two  lanes  of  the 
existing  roadway  are  badly  overloaded  at  the  present  time  and  it  is  estimated 
that  traffic  volumes  on  this  section  will  still  warrant  four-lane  construction 
after  the  4th  Avenue  North  and  13th  Street  By-pass  is  constructed.  Plans 
for    this    project    now    are    being   made    by    the    Montana   Highway   Commission. 

The  future  location  of  the  Interstate  Routes  in  the  Billings  area  has 
not  been  decided  definitely  but  the  final  location  no  doubt  will  have  a 
considerable    influence    on    the    existing    traffic    patterns    within    the    City. 


The  external  origin  and  destination  survey  indicates  that  approximately  19 
per  cent  of  the  total  traffic  entering  or  leaving  Billings  on  U.S.  10  did 
not  wish  to  stop  in  the  City.  On  this  basis  at  least  1,000  passenger  cars 
and  light  trucks  and  250  medium  and  heavy  trucks  per  day  could  use  a  high 
type    facility   near    the   perimeter    of    the    urban    area. 
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HISTORY 

The  French  explorers,  Pierre  and  Francois  de  la  Verendrye,  are  credited 
with  being  the  first  white  men  to  penetrate  the  southeastern  portion  of  the 
territory  that  was  later  to  become  Montana.  It  is  thought  that  their  party 
followed  the  Yellowstone  River  upstream  at  least  as  far  as  the  present  site 
of  Billings.  In  the  records  of  this  expedition  of  1742  and  1743  are  many 
references  to  The  Land  Of  Shining  Mountains  --  a  name  later  applied  to  all 
of  Montana. 

Over  a  half  century  later,  in  1806,  the  Lewis  and  Clark  expedition  came 
up  the  same  river  exploring  the  Louisiana  Purchase  for  the  United  States 
Government.  On  July  25  of  that  year,  Captain  Clark  carved  his  name  and  the 
date  on  a  large  rocky  promontory  just  east  of  the  present  site  of  Billings 
which    he    named   Pompeys   Pillar. 

With  the  exception  of  a  fur  trading  post  that  was  established  at  the 
mouth  of  the  Big  Horn  River  in  1808,  the  first  half  of  the  Nineteenth  Century 
produced   very    few  permanent   settlements   in    the   new  territory.       Indian   raids 

from  the  south  were  a  constant  threat  to  the  few  hardy  pioneers  who  had  taken 
up  land  in  the  Yellowstone  Valley  even  after  1850.  Custer's  Massacre  in 
1876  was  the  last  major  skirmish  between  the  Sioux  and  Cheyenne  Indians  and 
the  U.S.  Cavalry  and  the  subsequent  treaties  with  these  tribes  brought  peace 
to    the    area    and   opened    the    door    to   an    influx   of   permanent   settlers. 

By  1877  a  stage  line  had  been  established  between  Bozeman  and  Miles  City, 
and  the  town  of  Coulson,  on  the  Yellowstone  River  just  southeast  of  Billings, 
came  into  existence  as  a  stopover  point  on  the  new  line.  Five  years  later 
Coulson  could  boast  of  a  post  office,  three  stores,  a  brewery,  five  saloons, 
and  thirty  other  buildings.  Early  accounts  describe  this  community  as  an 
Oasis  Of  Joy  for  bullwhackers,  cowboys,  Indians,  and  other  early  day  adven- 
turers. Boothill  Cemetery  near  the  present  site  of  Billings  became  the  final 
resting  place   of  many  unfortunate   citizens   of  Coulson  who  were  just    a   mite 
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slow  on    the  draw. 

The  rumor  of  the  coming  of  the  Northern  Pacific  Railway  to  Montana 
inspired  a  group  of  promoters  and  financiers  to  form  the  Minnesota  and  Montana 
Land  and  Improvement  Company  in  1881.  This  company  purchased  two  adjoining 
sections  of  land  for  a  townsite  and  contracted  with  the  railroad  for  every 
other  section  of  land  on  either  side  of  the  right-of-way  for  a  considerable 
distance.  In  March  of  1882  the  new  townsite  called  Billings  was  laid  out 
on  a  scale  to  accommodate  at  least  20,000  people.  Lots  and  farmland  were 
advertized  as  far  east  as  New  York  and  by  May  of  1882  the  boom  was  on.  Over 
5,000  lots  were  sold  within  30  days  and  newcomers  were  clamoring  for  space 
to  pitch  their  tents.  The  inhabitants  of  the  rival  town  of  Coulson  watched 
the  Billings  boom  in  the  summer  of  1882  with  some  scorn  but  even  the  staunch- 
est  supporters  gave  up  and  moved  to  Billings  after  the  railroad  missed  their 
town    entirely    and    located    its   division   point    in    the   new   city. 

Ihe  growing  pains  of  the  new  community  were  made  more  acute  by  the  short- 
age of  water.  This  precious  commodity  was  dipped  from  the  river,  barrelled, 
and  peddled  on  a  house  to  house  basis.  The  threat  of  fire  was  always  present 
and  several  entire  blocks  burned.  To  alleviate  the  water  shortage  a  canal 
was  constructed  to  bring  water  from  the  Yellowstone  River  along  the  rimrocks 
above  the  town.  This  canal  was  the  forerunner  of  the  present  irrigation 
system  which  provides  water  for  a  large  portion  of  the  fertile  Yellowstone 
River    valley. 

The  creation  of  Yellowstone  County  with  Billings  as  the  County  Seat 
gave  the  young  settlement  a  new  boost  in  1883.  The  most  important  event  of 
this  year  however  was  probably  the  formation  of  the  Billings  Board  of  Trade. 
This  predecessor  of  the  present  day  Chamber  of  Commerce  was  formed  by  Billings 
businessmen  to  promote  trade  and  industry  and  was  instrumental  in  having 
roads  constructed  to  the  north  into  the  Musselshell  country  and  to  the  south 
to  draw  trade  from  Northern  Wyoming.  Much  of  the  City's  growth  can  be  credit- 
ed   to    this    organization. 
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By  1890  Billings  had  settled  down  from  its  initial  boom  to  a  steady 
growth  as  a  trading  center  for  a  large  portion  of  Eastern  Montana  and  Northern 
Wyoming.  This  steady  growth  was  to  continue  until  after  the  Second  World 
War  and  the  discovery  of  oil  in  Montana's  portion  of  the  Williston  Basin. 
Now  the  city  is  again  experiencing  a  boom  which  is  reminiscent  of  its  early 
beginnings.  Residential  and  commercial  construction  are  at  a  new  high  and 
total  bank  debits  and  postal  receipts  lead  all  Montana  cities.  The  business 
talk  in  Billings  today  is  optimistic  with  the  magic  word  oil  frequently 
entering    the    conversation. 

INDUSTRY     AND     COMMERCE 

Agriculture,  especially  the  livestock  industry,  is  the  foundation  of 
the  economy  of  Billings.  Nearly  40  per  cent  of  all  cattle  marketed  in  Montana 
are  processed  through  the  Billings  livestock  markets.  Such  industries  as 
livestock  yards,  packing  houses,  a  sugar  factory,  vegetable  cannery,  and 
flour    and    cereal    mills    are    proof    of    the    importance    of    agriculture. 

The  sale  and  distribution  of  commodities  can  be  ranked  second  in  the 
general  economy  of  Billings.  During  1953  it  was  estimated  that  there  were 
150  wholesale  outlets  and  over  420  retail  stores  operating  in  the  metropolitan 
area.  These  establishments  serve  a  trade  area  of  nearly  three  million  acres 
o  f    f arml and . 

In  recent  years  Billings  has  become  one  of  the  principal  refining  centers 
of  petroleum  products  in  the  Northwest.  Pipe  lines  bring  crude  oil  to  the 
refineries  from  the  Elk  Basin  fields  in  southern  Montana  and  northern  Wyoming. 
Two  additional  pipe  lines  to  handle  refined  products  were  completed  during 
1954  to  Spokane,  Washington  and  Glendive,  Montana.  The  City  is  also  the 
administrative  center  for  the  major  oil  companies  now  operating  in  the  new 
Williston  Basin  field  of  western  North  Dakota  and  eastern  Montana.  Further 
development  of  this  field  should  expand  and  stabilize  the  petroleum  industry 
of    Bi llings . 
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TRANSPORTATION 

Billings  is  served  by  two  transcontinental  highways  U.S.  10  and  U.S.  87, 
both  of  which  are  on  the  Interstate  System.  County  and  secondary  highways 
provide    adequate    land    service    to    the    adjacent    areas. 

Three  railroads,  the  Northern  Pacific,  Great  Northern,  and  the  Burlington, 
provide    fast    passenger    and    freight    service    to    all    parts    of    the    nation. 

Northwest,  Western,  and  Frontier  Air  Lines  serve  Billings  from  a  modern 
airport  just  north  of  the  City.  Northwest  Airlines  operates  a  maintenance 
and    repair    shop    at    the    municipal    airport. 

Over  300  motor  freight  carriers  operating  both  interstate  and  intra- 
state connect  the  City  with  most  of  the  important  centers  of  population. 
Two    bus    lines.    Greyhound    and    American,     provide    daily    passenger    service. 

TRAFFICPROBLEMS 

The  rapid  growth  of  Billings  since  World  War  II  has  created  some  major 
problems  in  vehicular  transportation  within  the  City.  Land  west  of  Billings 
that  was  utilized  for  farming  a  few  years  ago  has  now  been  subdivided  into 
residential  areas  for  a  distance  of  five  miles  from  the  City  Center.  The 
subdivision  of  this  land  has  been  done  outside  the  corporate  limits  with 
little  regard  for  street  planning.  Consequently  there  are  few  streets  that 
can  be  used  as  arterials  between  the  old  additions  and  the  new  subdivisions. 
Those  streets  that  do  run  through  have  a  variety  of  widths  some  of  which 
are    too    narrow    to    carry    present    traffic    loads. 

In  the  original  townsite,  streets  that  were  formerly  adequate  to  carry 
residential  traffic  are  now  being  overloaded  and  many  arterials  are  quickly 
reaching  their  practical  traffic  capacity.  U.S.  10  and  12,  Montana's  heavi- 
est traveled,  interstate  route,  traverses  the  City  from  east  to  west  adding 
a    considerable    amount    of    through    traffic    to    the    already    congested    central 
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business  district..  Parking  space  in  the  downtown  area  has  become  one  of  the 
major  headaches  of  the  motorist  in  spite  of  the  establishment  of  several 
additional  off  street  parking  lots.  Due  to  the  parking  problem  downtown, 
shopping  centers  are  already  being  established  in  the  suburban  areas  --  the 
start    of    a    trend    toward    decentralization    of    business. 

Many  of  the  present  traffic  problems  can  be  attributed  to  the  rapid 
expansion  of  the  City  without  benefit  of  a  master  plan.  Realizing  this, 
the  city  officials  of  Billings  recognized  the  need  for  current  traffic  data 
on  which  to  base  a  future  major  street  system  and  to  set  up  priorities  for 
improvements. 

In  1954  the  Montana  Highway  Commission  and  the  Bureau  of  Public  Boads 
were  requested  by  the  City  to  participate  in  a  comprehensive  traffic  survey 
of  the  metropolitan  area.  The  survey  which  was  conducted  in  July  and  August 
of  1954  included  internal  and  external  origin  and  destination  surveys,  capac- 
ity studies  at  major  intersections,  a  parking  survey,  and  speed  and  delay 
studies    on    major    routes    through    the    City. 

This  report  presents  the  results  of  these  various  studies  and  attempts 
to    recommend    solutions    to    the    more    pressing    traffic    problems    in   Billings. 
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TRAFFIC     VOLUMES 

To  obtain  adequate  information  on  the  present  use  of  the  city  streets 
of  Billings,  vehicular  volume  counts  were  taken  at  all  major  street  inter- 
sections. These  manual  turning  movement  counts  were  supplemented  by  machine 
counts  of  at  least  one  week's  duration  at  key  locations.  The  results  of 
these    counts    are    graphically    presented    on    the    following    charts. 

Counts  at  the  master  station  located  on  First  Avenue  North  showed  that 
traffic  volumes  in  the  downtown  area  varied  as  much  as  15  per  cent  between 
Monday  and  Friday  of  a  typical  week.  Traffic  on  Monday  was  nearest  to  av- 
erage for  weekdays  with  Friday  the  highest  and  Tuesday  the  lowest.  Complete 
results    of    this    analysis    are    shown    on    Plate    12. 

The  hourly  and  daily  pattern  of  traffic  volumes  is  shown  on  Plates  10 
and  11.  It  will  be  noted  that  the  peak  hour  occurs  between  4:30  and  5:30  P.M. 
when  late  shoppers  and  workers  are  returning  home  from  the  downtown  area. 
During  this  one  hour  over  8  per  cent  of  the  total  24  hour  traffic  is  on  the 
city    s  tree  ts . 

If  a  street  system  can  be  designed  to  adequately  handle  the  peak  hour 
of  traffic,  there  should  be  very  little  congestion  during  the  other  23  hours 
of  an  average  day.  With  this  fact  in  mind,  Plate  14  was  prepared  to  show 
the  traffic  flow  on  the  principal  streets  in  Billings  during  the  peak  hour 
of   4:30    -    5:30    P.M. 

The  thirtieth  maximum  hour  occuring  during  the  year  has  generally  been 
accepted  as  a  traffic  volume  for  which  a  highway  or  street  facility  can  be 
most  practically  and  economically  designed.  Due  to  the  lack  of  continuous 
counts,  data  on  the  exact  thirtieth  maximum  hour  are  not  available  in  Mon- 
tana's urban  areas.  In  lieu  of  complete  counts  a  method  of  approximating 
the  thirtieth  maximum  hour  has  been  devised.  This  method  consists  briefly 
of  plotting  the  maximum  recorded  hours  at  the  master  station  over  a  period 
of    two   v;eeks    in   July    and    August.       A   design   hour    is    then    selected   where    the 
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slope  of  the  curve  starts  to  change  rapidly  upward.  After  the  design  hour 
has  been  established  at  the  control  station  all  other  short  peak  hour  counts 
are  adjusted  to  the  control  station  traffic  pattern.  The  design  hour  has 
been  used  as  a  basis  for  computing  intersection  capacities  in  Billings. 
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BILLINGS     TRAFFIC     SURVEY 
DAILY     VARIATION    &    HOURLY     PERCENTAGE 
MASTER    STATION 
ST     AVENUE    NORTH    -     BETWEEN    28TH    a    29TH    STREETS 

JULY     1954 
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BILLINGS  TRAFFIC         SURVEY 

PEAK     HOUR     VOLUMES     AND    DESIGN     HOUR 

4:30     -     5:30    RM. 
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BILLINGS      TRAFFIC      SURVEY 

TRAFFIC     FLOW    DIAGRAM 

PEAK     HOUR     (4  30    TO    5  30    PMl 
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INNER     CORDON     ORIGIN 
AND 
DESTINATION     SURVEY 

An  inner  cordon  type  origin  and  destination  survey  is  a  study  of  the 
travel  habits  of  only  those  vehicles  crossing  a  predetermined  cordon  line 
usually  surrounding  the  central  business  district.  Field  data  can  be  ob- 
tained by  various  methods,  such  as  stopping  and  interviewing  the  motorist 
at  the  cordon  line,  passing  out  post  ca^ds  or  interviewing  the  occupants 
of    dwellings    in    the    area. 

In  Billings  the  cordon  type,  road  side  interview  method  was  used  to 
obtain  the  necessary  field  data.  A  cordon  line  enclosing  49  blocks  was 
established  on  the  fringe  of  the  business  district  and  outbound  traffic 
was  interviewed  at  21  locations  on  the  cordon  line.  All  stations  were  op- 
erated for  a  minimum  of  16  hours  and  three  stations  on  First  Avenue  North 
and  27th  Street  were  operated  for  a  full  24  hours.  Motorists  were  stopped 
and  questioned  concerning  their  origin,  destination,  trip  purpose,  length 
of    time    parked,     and    type    of   parking   used. 

The  outbound  traffic  movement  from  the  central  business  district  on  an 
average  weekday  in  July  totaled  59,650  vehicles.  Of  this  number  30,084 
drivers  were  interviewed  or  approximately  51  per  cent.  During  the  hours  of 
survey,  interviews  were  obtained  from  approximately  75  per  cent  of  the  total 
outbound    traffic   movement. 

Factors  for  expanding  the  interview  sample  to  a  24  hour  average  were 
derived  from  manual,  directional  counts  taken  at  each  station  while  the 
interviews  were  in  progress.  These  counts  were  also  used  to  determine  the 
peak  hour  of  vehicle  accumulation  within  the  cordon  area.  In  addition  to 
the  manual  counts,  directional  machine  counts  were  taken  at  each  station 
previous    to    the    start   of   the    interviewing   to   determine   normal    weekday    traffic. 
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In  analysing  origin  and  destination  data  it  is  necessary  that  vehicle 
trips  be  summarized  into  groups  large  enough  to  indicate  significant  traffic 
patterns.  For  this  reason  the  Billings  urban  area  was  divided  into  68  zones 
more  or  less  homogeneous  as  to  land  use  characteristics.  In  analysing  zone 
to  zone  trips  through  the  business  district,  it  was  found  to  be  advantageous 
to  further  group  various  zones  into  six  areas  in  order  to  simplify  the  main 
traffic  movements. 

The  following  series  of  charts  show  the  desire  lines  of  travel  into 
and    through    the   Billings    central    business    district. 
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PASSENGER  CAR  AND  LIGHT  TRUCK  TRIPS  TO 
AND  FROM  THE  CENTRAL  BUSINESS  DISTRICT 

Plate  17  illustrates  the  approximate 
desire  lines  of  51,219  passenger  car  and  light 
truck  trips  that  had  either  an  origin  or  des- 
tination in  the  central  business  district  on 
an  average  weekday  in  July  1954.  These  trips 
represent  63  per  cent  of  the  total  traffic 
crossing  the  inner  cordon  line  and  14  per  cent 
of  them  came  from  or  returned  to  points  outside 
the    metropolitan    area. 
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Plate  17 


MEDIUM  AND  HEAVY  TRUCK  TRIPS  TO  AND 
FROM  THE  CENTRAL  RUSINESS  DISTRICT 

Plate  18  illustrates  the  approximate 
desire  lines  of  2,104  medium  and  heavy  truck 
trips  that  had  either  an  origin  or  destina- 
tion in  the  central  business  district  on  an 
average  weekday  in  July  1954.  These  trips 
represent  3  per  cent  of  the  total  traffic 
crossing  the  inner  cordon  line  and  11  per 
cent  of  them  came  from  or  returned  to  points 
outside    the    metropolitan    area. 
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Plate  18 


PASSENGER  CAR  AND  LIGHT  TRUCK  TRIPS 
THRCUGH  THE  CENTRAL  BUSINESS  DISTRICT 

Plate  19  illustrates  the  approximate 
desire  lines  of  18,690  passenger  car  and  light 
truck  trips  that  passed  through  the  central 
business  district  on  an  average  weekday  in 
July  1954.  These  trips  which  represent  23 
per  cent  of  the  total  traffic  crossing  the 
inner  cordon  line  could  all  theoretically 
by-pass    the    central    business    district. 
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Plate  19 


MEDIUM  AND  HEAVY  IBUCK  TRIPS  THROUGH 
THE  CENTRAL  BUSINESS  DISTRICT 

Plate  20  illustrates  the  approximate 
desire  lines  of  1,214  medium  and  heavy  truck 
trips  through  the  central  business  district 
on  an  average  weekday  in  July  1954.  These 
truck  trips  which  represent  about  1  per  cent 
of  the  total  traffic  crossing  the  inner  cordon 
could  also  theoretically  by-pass  the  central 
business    district. 
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Plate  20 


EXTERNAL  PASSENGER  CAR  AND  LIGHT  TRUCK 
TRIPS  THROUGH  THE  CENTRAL  BUSINESS  DISTRICT 

Plate  21  illustrates  the  approximate 
desire  lines  of  7,700  passenger  car  and  light 
truck  trips  that  passed  through  the  central 
business  district  from  origins  or  destinations 
outside  the  metropolitan  area.  Approximately 
29  per  cent  of  these  trips  did  not  stop  in  the 
city.  All  of  them  could  have  theoretically 
by-passed  the  central  business  district.  This 
segment  of  traffic  represents  9  per  cent  of 
the   total    volume   crossing  the   inner   cordon   line 
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EXTERNAL  MEDIUM  AND  HEAVY  TRUCK   TRIPS 
THROUGH  THE  CENTRAL  BUSINESS  DISTRICT 

Plate  22  illustrates  the  approximate 
desire  lines  of  562  medium  and  heavy  truck 
trips  that  passed  through  the  central  business 
district  from  origins  or  destinations  outside 
the  metropolitan  area.  Approximately  15  per 
cent  of  these  trips  did  not  stop  in  the  city. 
All  of  them  could  have  theoretically  by-passed 
the  central  business  district.  This  segment 
of  traffic  represents  1  per  cent  of  the  total 
volume  crossing  the  inner  cordon  line  on  an 
average    weekday    in    July    1954. 
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EXTERNAL     ORIGIN 
AND 
DESTINATION     SURVEY 

The  inner  cordon  type  of  Origin  and  Destination  Survey  only  sampled 
traffic  that  crossed  an  imaginary  line  surrounding  the  business  district  of 
Billings.  Traffic  that  did  not  originate  in  or  pass  through  the  business 
district  was  missed.  In  order  to  complete  the  pattern  of  traffic  movements 
in  the  Billings  metropolitan  area  it  was  necessary  to  operate  four  external 
origin  and  destination  stations  on  the  principal  highways  near  the  city 
1 imi  ts . 

Each  of  the  four  stations  was  operated  for  a  full  24  hours  divided  into 
three  8  hour  shifts  on  alternate  weekdays.  Outbound  motorists  were  stopped 
and  interviewed  concerning  their  origin,  destination,  principal  stop  in  the 
City,  and  purpose  of  the  stop.  Manual  classification  counts  were  taken  at 
all  stations  while  the  interviewing  was  in  progress  to  provide  the  necessary 
expansion  factors.  Outbound  traffic  on  an  average  weekday  in  July  at  the 
four  stations  totaled  12,919  vehicles  of  which  9,231  or  71  per  cent  were 
inte  rvi  ewed . 

Identical  zones  were  used  in  both  the  internal  and  external  origin  and 
destination  surveys  so  that  certain  movements  of  traffic  might  be  identified 
and  grouped.  The  information  from  each  interview  was  then  prepared  and 
processed   on    International    Business    Machine    equipment. 

A  survey  of  this  type  can  be  used  to  determine  the  location  and  the 
volume  of  traffic  that  could  use  perimeter  routes  around  an  urban  area.  In 
this  connection  it  was  found  that  approximately  19  per  cent  of  the  total 
traffic  entering  and  leaving  Billings  on  an  average  weekday  did  not  stop  in 
the    city. 

The  distribution  of  all  traffic  passing  each  external  station  is  shown 
on    the    following   plates.. 
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DISTRIBUTION  OF  ALL  PASSENGER  CAR  AND 
LIGHT  TRUCK  TRIPS  PASSING  STATION  1 

Plate  24  illustrates  the  distribution 
of  all  passenger  car  and  light  truck  trips 
passing  Station  1  in  both  directions  on  an 
average    weekday    in    July    1954. 

A    summary    of    this     traffic     follows: 
Average    Weekday    Traffic 

(Passenger  Cars    and  Light  Trucks) 6808 

Per  Cent  of  Total   Traffic   at  Station 88 

Per  Cent  of  Total    External   Traffic 27 

Per  Cent   to  Central   Business  District 23 

Per  Cent   to  Other   External   Stations 19 
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Plate  24 


DISTRIBUTION  OF  ALL  MEDIUM   AND  HFAVY 
TBUCK  TPIPS  PASSING  STATION   1 

Plate  25  illustrates  the  distribution 
of  all  medium  and  heavy  truck  trips  passing 
Station  1  in  both  directions  on  an  average 
weekday    in    July    1954. 

A    summary    of    this    traffic    follows: 
Average    Weekday    Traffic 

(Medium   and  Heavy  Trucks) 902 

Per  Cent   of  Total    Traffic    at   Station 12 

Per  Cent  of  Total    External 

Commerci  al   Traffic 33 

Per  Cent   to   Central   Business  District 12 

Per  Cent    to  Other  External   Stations 25 
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Plate  25 


DISTRIBUTION  OF  ALL  PASSENGER   CAR  AND 
LIGHT  TRUCK   TRIPS  PASSING  STATION   2 

Plate  26  illustrates  the  distribution 
of  all  passenger  car  and  light  truck  trips 
passing  Station  2  in  both  directions  on  an 
average    weekday     in    July    1954. 

A    summary    of    this    traffic     follows: 
Average    Weekday    Traffic 

(Passenger  Cars   and  Light  Trucks) 4844 

Per  Cent  of  Total   Traffic   at   Station 87 

Per  Cent  of  Total   External  Traffic 19 

Per  Cent   to  Central   Business  District 21 

Per  Cent   to  Other  External    Stations 15 
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Plate  26 


DISTRIBUTION  OF  ALL   MEDIUM  AND  HEAVY 
TRUCK  TRIPS  PASSING  STATION  2 

Plate  27  illustrates  the  distribution 
of  all  medium  and  heavy  truck  trips  passing 
Station  2  in  both  directions  on  an  average 
weekday    in    July    1954. 

A     summary    of    this    traffic     follows: 
Average    Weekday    Traffic 

(Medium    and  Heavy  Trucks) 708 

Per  Cent  of  Total   Traffic    at  Station 13 

Per  Cent  of  Total    External 

Commercial    Traffic 25 

Per  Cent   to   Central   Business  District 9 

Per  Cent   to  Other  External   Stations 23 
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Plate  27 


DISTRIBUTION  OF  ALL  PASSENGER  CAR  AND 
LIGHT  TRUCK  TRIPS  PASSING  STATION  3 

Plate  28  illustrates  the  distribution 
of  all  passenger  car  and  light  truck  trips 
passing  Station  3  in  both  directions  on  an 
average    weekday    in    July     1954. 

A    summary    of    this    traffic    follows: 
Average    Weekday    Traffic 

(Passenger  Cars   and  Light   Trucks) 9635 

Per  Cent  of  Total   Traffic   at   Station 91 

Per  Cent  of  Total   External   Traffic 39 

Per  Cent   to  Central   Business   District 20 

Per  Cent    to  Other  External    Stations 15 
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Plate  28 


DISTBIBUTION  OF  ALL   MEDIUM  AND  HEAVY 
TRUCK   TRIPS  PASSING   STATION  3 

Plate    29    illustrates    the    di st ribu tion- 
of    all    medium    and    heavy    truck    trips    passing 
Station    3    in    both    directions    on    an    average 
weekday    in    July    1954. 

A    summary    of    this    traffic     follows: 
Average    Weekday    Traffic 

(Medium    and   Heavy   Trucks) 971 

Per  Cent   of  Total   Traffic   at   Station 9 

Per  Cent  of  Total   External 

Commercial    Traffic 35 

Per  Cent    to  Central   Business  District 10 

Per  Cent   to  Other   External    Stations 26 
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Plate  29 


DISTRIBUTION  OF   ALL  PASSENGER  CAR   AND 
LIGHT  TRUCK  TRIPS  PASSING  STATION  4 

Plate  30  illustrates  the  distribution 
of  all  passenger  car  and  light  truck  trips 
passing  Station  4  in  both  directions  on  an 
average     weekday     in    July    1954. 

A     summary    of     this    traffic     follows: 
Average    Weekday    Traffic 

(Passenger  Cars   and  Light   Trucks) 950 

Per  Cent  of  Total   Traffic    at   Station 83 

Per  Cent   of  Total    External    Traffic 4 

Per  Cent    to   Central   Business  District 19 

Per  Cent    to  Other   External   Stations 13 
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Plate  30 


DISTRIBUTION  OF  ALL  MEDIUM  AND  HEAVY 
TRUCK   TRIPS   PASSING  STATION   4 

Plate  31  illustrates  the  distribution 
of  all  medium  and  heavy  truck  trips  passing 
Station  4  in  both  directions  on  an  average 
weekday    in    July    1954. 

A     summary    of    this    traffic     follows: 
Average    Weekday    Traffic 

(Medium    and   Heavy   Trucks) 194 

Per  Cent   of  Total    Traffic    at   Station 17 

Per  Cent   of  Total    External 

Commercial    Traffic 7 

Per  Cent   to   Central   Business  District 6 

Per  Cent   to  Other  External    Stations 37 
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Plate  31 
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DISTRIBUTION  OF  ALL  THROUGH  TRAFFIC 

Plate  32  illustrates  the  interchange 
between  external  stations  of  all  through  trips 
on     an    average    weekday    in    July    1954. 
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PARKING     STUDY 

Where  to  find  a  place  to  park  in  the  central  business  district  has 
become  one  of  the  major  headaches  of  the  motorist  in  most  cities  of  any  size. 
As  a  city  develops,  more  and  more  vacant  space  that  formerly  could  be  used 
for  off  street  parking  is  necessarily  removed  from  this  purpose  by  the  con- 
struction of  commercial  buildings.  These  new  buildings  in  turn  create  more 
parking  demand  in  the  constant  vicious  circle.  The  problem  of  providing 
adequate  parking  in  the  central  business  district  must  be  first  realized 
and  then  solved  by  any  city  that  has  plans  for  future  growth.  Before  the 
problem  can  be  solved,  however,  a  study  must  be  made  of  the  existing  parking 
supply,     the    present   use    of    this    supply    and    the    probable    demand. 

PARKING      SUPPLY 

An  inventory  of  all  parking  spaces  both  public  and  private  within  the 
inner  cordon  area  in  Billings  is  shown  on  Plate  33.  A  summary  of  all  parking 
spaces    within    the    area    is    as    follows: 


METFRED  CURB  FREE  OJRB  LOTS  GARAGES        GRAND 

TOTAL 
2  I  36  12  Unre-  2  10  Me- 

Flr.      Hr.      Min.      Min.       Total         stricted      Hr.      Min.       Total         tered     Others      Total 

540      131        1.30        71  872  803  129        13  945  306  1103        1409        59  3285 


The  city  of  Billings  had  four  municipally  operated  metered  lots  with  a 
total  capacity  of  306  vehicles  in  use  at  the  time  of  the  inventory.  A  fifth 
lot   with    a    capacity    of   44    vehicles    was   under   construction    and   is   now   in  use. 

PARKING      DEMAND 

The    results   of   the   parking  portion  of   the   internal   origin   and  destination 
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survey  indicate  that  approximately  12,800  vehicles  park  within  the  central 
business  district  of  Billings  during  the  hours  of  10  A.M.  to  6  P.M.  on  an 
average  weekday  in  July.  The  block  containing  the  Hart-Albin  Department 
Store  was  given  the  most  times  in  answer  to  questioning  concerning  the  origin 
of    the    trip. 

The    following    tabulation    was    compiled    from   parking   data    obtained    in 
conjunction    with    the    origin    and    destination    study: 

AVERAGE  TIME  PARKED 


Trip   Purpose 

Per   Cent 

Curb 

Off    Street 

/ 

ai 

Parkin  g 

Per 

Per 

firs. 

Min. 

Cent 

Hrs.      Min. 

Cent 

Hours 

Minutes 

Work   or  Business 

59 

- 

48 

71 

2 

42 

29 

1 

11 

Shopping 

19 

- 

38 

75 

- 

57 

25 

_:- 

^_2 

So c i  a  1    or 

Recreational 

16 

- 

59 

71 

2 

35 

29 

.   1 

27 

Medical 

2 

- 

50 

75 

1 

59 

25 

1 

4 

Other 

4 

- 

46 

72 

.2 

20 

28 

1 

12 

All    Purposes 

100 

- 

48 

72 

2 

13 

28 

1 

12 

Manual  directional  traffic  counts  were  taken  on  weekdays  and  Saturday 
at  all  stations  on  the  cordon  line  enclosing  the  central  business  district. 
These  counts  were  analyzed  to  determine  the  peak  hour  of  vehicle  accumulation 
within  the  area  on  both  weekdays  and  Saturday.  It  was  found  that  the  peak 
houT  of  vehicle  accumulation  occurred  between  10  and  11  A.M.  on  both  weekdays 
and  Saturday  and  held  at  a  comparatively  high  level  from  10  A.M.  to  5  P.M. 
on  weekdays.  The  Satu.rday  peak  hour  was  slightly  higher  than  on  weekdays 
but  a  large  number  of  vehicles  apparently  left  the  downtown  area  at  noon 
and    did    not    return    in    the    afternoon. 

A  spot  check  was  then  made  by  cruising  the  area  during  the  peak  hours 
and  actually  counting  the  number  of  vehicles  parked  at  the  curb,  in  lots, 
alleys,     service    stations,     etc. 
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The  following  spot  count  tabulation  is  an  indication  of  how  acute  the 
parking   situation    is    during    the    peak    hour: 

NUMBER  OF  VEHICLES  PARKED  IN  AREA 

Curb  Lots  Garages       Alleys,  etc.        Total 

Vehicles         Vehicles         Vehicles         Vehicles         Vehicles 
Parked  Capacity  Parked  Capacity  Parked  Capacity  Parked  Capacity  Parked  Capacity 

Fri.lO-llA.M.  1623    1817     847    1409     27      59     165      -      2662    3285 
Sat.lO-llA.M.   1724    1817     823    1409     23      59     265      -      2835    3285 

The  total  number  of  vehicles  that  were  found  parked  in  the  49  block 
area  represents  81  per  cent  of  the  legal  capacity  of  both  curb. and  off  street 
parking  on  Friday  and  86  per  cent  on  Saturday.  In  a  twenty  block  area  on 
Saturday  all  legal  curb  spaces  were  filled  and  there  were  61  vehicles  illegal- 
ly parked  in  end  zones,  at  fire  plugs,  in  loading  zones,  etc.  The  scope  of 
the  illegal  curb  parking  in  the  core  of  the  business  district  combined  with 
the  fact  that  curb  parking  in  the  entire  49  block  area  was  95  per  cent  of 
legal  capacity  indicates  a  critical  parking  situation  exists  during  peak 
hours.  i 

An  analysis  made  of  space  hour  demand  compiled  from  data  obtained  from 
the  origin  and  destination  data  reveals  a  shortage  of  approximately  2600 
space  hours  in  a  nine  block  core  area  during  the  hours  of  10  A.M.  -  6  P.M. 
The  reduction  of  space  hours  to  8  hour  parking  spaces  results  in  an  estimated 
deficit  of  over  300  spaces  in  the  core  area  during  business  hours.  These 
spaces  preferably  should  be  located  within  a  maximum  walking  distance  of 
450  -  500  feet  from  the  principal  business  frontage  as  shown  on  Plates  36 
and   37 . 

UUNIGlVkLLY     OPERATED      PARKING     LOTS 
The    four   metered    public    lots    under    city    operation    during    the    survey 
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were  filled  to  an  average  of  49  per  cent  of  capacity  during  the  peak  hour 
on  Saturday  and  35  per  cent  on  Friday,  Curb  parking  during  the  same  hours 
was  found  to  be  95  per  cent  and  90  per  cent  respectively  of  capacity  in  the 
entire    49    block    area. 

This  condition  indicates  that  maximum  use  is  not  being  made  of  the  exist- 
ing off  street  parking  facilities.  This  can  be  attributed  to  some  extent 
to  the  relatively  high  rate  of  10  cents  per  hour  now  being  charged  for  use 
of    three    of    the    lots    located    on    the    fringe    of    the    business    district. 

A  summary  of  the  four  metered  lots  that  were  in  operation  during  the 
survey    follows: 

Peak  Hour  10-11  A.M.  Saturday,  July  24,  1954 

Walking  Distance  from  2nd 
Avenue  North  and  28th  Street 

960  Feet 

990  Feet 

1250  Feet 

900  Feet 

Total  s 

As  a  comparison  to  Billings,  Alhambra,  California  with  a  1950  population 
of  54,000  is  now  operating  13  municipally  owned,  metered,  parking  lots  having 
a  total  capacity  of  7  32  vehicles.  During  1954,  spaces  in  the  13  metered 
lots  were  84  per  cent  utilized  during  business  hours  at  rates  varying  from 
5  cents  per  hour  near  the  center  of  the  business  district  to  two  hours  for 
5  cents  on  lots  located  over  500  feet  from  the  business  district.  Total 
revenue  from  the  732  meters  has  been  approximately  $45,000  per  year  or  over 
S61.00  per  meter.  In  Billings  the  average  revenue  per  meter  for  1954  was 
$120.00  but  the  per  cent  of  utilization  for  the  year  was  only  55  per  cent 
during  business  hours  six  days  per  week.  This  indicates  that  at  the  present 
rates    motorists    will   not  park    in    the   off   street    lots   until    the    curb   parking 


Location 

(Block  No. 

.) 

512 

515 

516 

521 

Rate  Per 

Vehicle 

Per  Cent 

Hour 

Capaci 

ty 

Count 

Ut 

i li  zed 

10  Cents 

104 

27 

26 

10  Cents 

51 

37 

72 

5  Cents 

84 

35 

42 

10  Cents 

67 

51 

76 

306 

150 

49 
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has    been    almost    completely    filled. 

If  present  rental  agreements  now  in  effect  on  the  municipal  parking 
lots  preclude  any  reduction  in  rates,  it  is  suggested  that  some  arrangement 
might  be  made  with  the  downtown  merchants  whereby  they  would  subsidize  a 
portion  of  the  rental.  In  a  recent  U.S.  Chamber  of  Commerce  publication  it 
has  been  estimated  that  one  off  street  parking  stall  having  an  average  daily 
turnover  of  three  cars  can  be  conservatively  valued  at  a  minimum  of  $10,000 
in  annual  retail  sales.  More  optimistic  estimates  in  the  same  publication 
place    this    value    as    high    as    $50,000    in    terms    of    annual     retail    sales. 

CURB      PARKING      TURNOVER 

In  connection  with  the  present  use  of  available  curb  parking,  a  study 
was  made  to  determine  the  parking  turnover  on  four  representative  blocks  in 
the  business  district- 
Data  on  the  parking  turnover  on  each  block  were  obtained  by  a  recorder 
who  inventoried  the  vehicles  parked  at  the  curb  and  noted  license  numbers 
every  15  minutes  between  the  hours  of  10  A.M.  and  6  P.M.  By  this  method 
the  parking  turnover  could  be  determined  as  well  as  related  facts  such  as 
average  time  parked,  number  of  meter  violations,  etc.  The  results  of  this 
special    study    are    shown    on    Plates    39    to    42     inclusive. 

In  the  four  blocks  that  were  inventoried,  it  was  found  that  only  17 
per  cent  of  the  total  number  of  vehicles  parked  for  over  one  hour  but  they 
used  54  per  cent  of  the  total  space  hours  available  at  the  curb.  The  maximum 
time  parked  ranged  from  5  /^  to  8  hours  with  a  substantial  amount  of  the  total 
time    in    meter    violation. 

It  is  suggested  that  a  concentrated  enforcement  effort  directed  against 
the  few  long  time  curb  parkers  in  the  core  of  the  business  district  will 
result  in  a  substantial  increase  in  parking  space  available  for  the  average 
motorist    who    parks    less    than    one    hour. 
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Plate  35 


BILLINGS       TRAFFIC       SURVEY 

CURB     SPACE     a     PARKING     LOT     OCCUPANCY 

FRIDAY    JULY    23,   1954  -    10:00  TO  11:00    A.M. 


LEGEMD 
T|   PRINCIPAL   BUSINESS  STREET 


S       NUMBER    OF    VEHICLES    PARKED   AT    CU 


NUMBER    OF    LEGAL    CURB    SPACES 


CRITICAL    PARKING    AREA 
VEHICLES    PARKED  AT   CURB 
EQUAL  OR    EXCEED  NUMBER 
OF    LEGAL  CURB   SPACES 


65%PARKING    LOT  OCCUPANCY 
OF    AVAILABLE    SPACES 


90%     AVERAGE   CURB    OCCUPANCY 
60%     AVERAGE     LOT    OCCUPANCY 


Plate  36 


BILLINGS       TRAFFIC       SURVEY 
CURB     SPACE     a     PARKING     LOT     OCCUPANCY 
SATURDAY    JULY    24,  1954-   10:00   TO  11:00    A.M. 


§ 


LEGEND 

PRINCIPAL    BUSINESS   STRE 


NUMBER    OF    VEHICLES    PARKED    AT 


NUMBER    OF    LEGAL    CURB    SPACES 


"m    CRITICAL   PARKING    AREA 
VEHICLES    PARKED  AT   CURB 
EQUAL  OR    EXCEED  NUMBER 
'///M////M////M  ^'^    LEGAL   CURB   SPACES 


65% PARKING    LOT  OCCUPANCY 
OF  AVAILABLE    SPACES 


95%   AVERAGE   CURB   OCCUPANCY 
58%    AVERAGE     LOT    OCCUPANCY 


Plate  37 


BILLINGS     TRAFFIC    SURVEY 

PARKING   SUPPLY  AND  DEMAND 
AVERAGE    WEEKDAY    I0A.M.-6P.M. 

JULY    1954 


Plate  38 


BILLINGS       TRAFFIC     SURVEY 

CURB     PARKING     CHARACTERISTICS 

CENTRAL     BUSINESS     DISTRICT 


10    A.M.  -    6    PM. 


3RD    AVE    N. 


N 

I 


2ND    AVE.   N. 


NORTH 

FACE 

3rd 

AVE.    N  . 

EAST 

FACE 

25th 

ST.  N  . 

SOUTH 

FACE 

2nd 

AVE .    N . 

WEST 

FACE 

26th 

ST.    N  . 

TOTAL 

Number  of  2   hour  meters 

11 

11 

Number  of  2   hour   spaces 

1  1 

11 

Number  of  unrestricted   spaces 

10 

12 

22 

Number  of   vehicles   parked    in   legal   spaces    (2   hour   meters) 

60 

60 

Average   time   parked   minutes    (2  hour   meters) 

58 

58 

Number  of  vehicles   parked    in   legal   2   hour   spaces 

46 

46 

Average   time   parked  minutes    (2   hour   spaces) 

101 

101 

Number  of   vehicles   parked    in   legal   unrestricted   spaces 

15 

28 

43 

Average   time   parked  minutes    (unrestricted    spaces) 

278 

187 

219 

Total  space   hours   available    (meters    and   spaces) 

80 

96 

88 

88 

352 

Space  hours   used    (meters   and   spaces) 

69.50 

87.25 

77.25 

58.00 

292.00 

Per  cent  of  available   space  hours  used 

86.9 

90.9 

87.8 

65.9 

83.0 

Number  of  vehicles  parked  over   2  hours 

12 

13 

10 

6 

41 

Number  of  vehicles  parked  ♦illegally 

4 

1 

5 

Hours  of    illegal   parking 

1  .75 

0.25 

2.00 

Number  of  meter   violations 

13 

13 

Hours  of   meter   violations 

8.00 

8.00 

Per  cent   of   vehicles   parking  over    1    hour 

86.7 

67.9 

58.7 

30.0 

51  .7 

Per  cent  of   space  hours  used   by   vehicles  parking  over   1    hour 

98.9 

92.6 

87.7 

63.4 

87.0 

Parking  turnover   10   A.M.    -   6   P.M.    (vehicles/space/day) 

1  .5 

2.3 

4.2 

5.5 

3.4 

*End  zones,    fire   plugs,    double   park.    etc. 


DURATION    OF    PARKING 


PER    CENT    OF    TOTAL    VEHICLES    PARKED 


15  minutes   or   less 

6.7 

3.6 

19.6 

25.0 

17.5 

16    MINUTES     TO    30    minutes 

6  .7 

7.2 

8.7 

26.7 

15.4 

31     MINUTES     TO     1      HOUR 

21  .4 

13.0 

18.3 

15.4 

61    MINUTES    TO    2    HOURS 

6.7 

21  .4 

37.0 

20.0 

24.2 

Over  2  hours 

79.9 

46.4 

21  .7 

10.0 

27.5 

Maximum  time   parked    (hours) 

8.00 

8.00 

8.00 

4.00 

8.00 

Plate  39 


BILLINGS      TRAFFIC     SURVEY 

CURB     PARKING     CHARACTERISTICS 

CENTRAL     BUSINESS    DISTRICT 


2ND  AVE. 

N. 

1- 

^- 

lO 

(T) 

T 

530 

X 

1- 

f- 

o 

<7) 

lo 

OJ 

1ST    AVE. 

N. 

10    AM.   -    6    P.M. 


N 

I 


NORTH 

FACE 

2nd 

AVE .    N . 

EAST 

FACE 

29th 

ST.    N. 

SOUTH 

FACE 

1  ST 

AVE  .  N . 

WEST 
FACE 
30th 
ST.  N  . 

TOTAL 

Number  of  2  hour  meters 

8 

6 

14 

Number  of   1    hour  meters 

9 

9 

Number  of   36   minute  meters 

9 

9 

Number  of   12  minute  meters 

1 

1 

2 

Number  of  vehicles   parked    in  legal    spaces    (2  hour  meters) 

54 

41 

95 

Average   time   parked  minutes    (2   hour  meters) 

70 

67 

68 

Number  of  vehicles  parked    in  legal   spaces    (1    hour  meters) 

104 

104 

Average   time  parked  minutes   (1    hour  meters) 

39 

39 

Number  of   vehicles   parked    in   legal    spaces    (36   minute   meters) 

123 

123 

Average   time  parked  minutes    (36  minute  meters) 

33 

33 

Number   of   vehicles   parked    in   legal   spaces    (12   minute   meters) 

18 

18 

36 

Average   time   parked  minutes   (12  minute   meters) 

23 

18 

20 

Total  space  hours  available    (all  meters) 

72 

80 

64 

56 

272 

Space  hours  used    (all  meters) 

67.25 

73.50 

62.75 

51  .00 

254.50 

Per  cent  of  available   space  hours  used 

93.4 

91  .9 

98.0 

91  .1 

93.6 

Number  of  vehicles  parked  over   1    hour 

15 

9 

15 

13 

52 

Number  of  vehicles  parked  *  illegally 

8 

6 

3 

1 

18 

Hours  of    illegal   parking 

2.00 

2.00 

1  .25 

0.50 

5.75 

Number  of  meter  violations 

5 

20 

14 

7 

46 

Hours  of  meter  violations 

3.75 

10.75 

4.50 

2.50 

21  .50 

Per  cent  of  vehicles  parking  over    1    hour 

14.4 

6.4 

27.8 

22.0 

14.5 

Per  cent  of   space  hours  used   by  vehicles  parking  over   1    hour 

39.4 

22.8 

64.1 

64.7 

45.8 

Parking   turnover    10  A.M.    -    6  P.M.    (vehicles/space/day) 

11  .6 

14.1 

6.8 

8.4 

10.5 

*End  zones,    fire   plugs,    double  park,    etc. 


DURATION  OF  PARKING 


PER  CENT  OF  TOTAL  VEHICLES  PARKED 


15  minutes   or   less 

41  .3 

49.7 

25.9 

49.2 

43.6 

16    minutes     to    30    MINUTES 

25.0 

25.5 

14.8 

18.6 

22.6 

31     MINUTES     TO     1     HOUR 

19.2 

18.4 

31  .5 

10.2 

19.3 

61    MINUTES    TO    2    HOURS 

10.6 

4.3 

18.5 

8.5 

8.9 

Over  2   hours 

3.9 

2.1 

9.3 

13.5 

5.6 

Maximum   time   parked    (hours) 

3.00 

3.25 

8.00 

5.00 

8.00 

Plate  AG 


BILLINGS      TRAFFIC     SURVEY 

CURB     PARKING    CHARACTERISTICS 

CENTRAL     BUSINESS     DISTRICT 


10     A.M.  -6    PM. 


2ND    AVE    N. 

1- 

01 

T 

53  1 

1ST      AVE   N. 


NORTH 
FACE 
2nd 

AVE .  N  . 

EAST 
FACE 
28th 
ST.  N  . 

SOUTH 
FACE 

1   ST 

AVE . N . 

WEST 
FACE 
29th 
ST.  N  . 

TOTAL 

Number  of    1    hour  meters 

8 

8 

Number  of   3G   minute   meters 

3 

9 

9 

21 

Number  of    12  minute   meters 

1 

1 

2 

Number  of   vehicles   parked    in   legal   spaces    (I    hour  meters) 

63 

63 

Average   time   parked   minutes    (1    hour   meters) 

58 

58 

Number  of   vehicles   parked    in   legal    spaces    (3G   minute   meters) 

35 

1  16 

1  15 

266 

Average   time   parked   minutes    (36   minute   meters) 

39 

33 

34 

34 

Number  of   vehicles   parked    in   legal    spaces    (12  minute   meters) 

21 

16 

37 

Average   time   parked  minutes    (12  minute   meters) 

21 

22 

21 

Total   space   hours   available    (all   meters) 

24 

80 

64 

80 

248 

Space  hours   used    (all   meters) 

22.75 

7  1  .50 

61  .00 

7  2.00 

227.25 

Per  cent  of  available   space  hours  used 

94.8 

89.4 

95.3 

90.0 

91  .6 

Number  of   vehicles   parked  over    1    hour 

4 

9 

19 

1  1 

43 

Number  of   vehicles  parked   *  illegally 

15 

4 

1  1 

16 

46 

Hours  of    illegal   parking 

3.75 

1  .50 

3.00 

4.00 

12.25 

Number  of   meter   violations 

3 

18 

6 

26 

53 

Hours  of  meter  violations 

1  .50 

6.75 

7.00 

9.00 

24.25 

Per  cent  of   vehicles  parking  over   1    hour 

1  1  .4 

6.6 

30.2 

8.4 

11.7 

Per  cent  of   space   hours   used   by   vehicles  parking   over    1    hour 

45.  1 

17.8 

62.7 

24.7 

34.8 

Parking   turnover   10  A.M.    -   6  P.M.    (vehicles/space/day) 

11.7 

13.7 

7.9 

13.  1 

11  .8 

*End  zones,    fire   plugs,    double   park.    etc. 


DURATION    OF    PARKING 


PER    CENT    OF    TOTAL    VEHICLES    PARKED 


15  minutes  or   less 

48.6 

48.9 

28.6 

48.9 

45.4 

16  minutes   to   30  minutes 

28.6 

19.0 

19.0 

19.  1 

19.9 

31    minutes    to    1    hour 

1  1  .4 

25.5 

22.2 

23.7 

22.9 

61   minutes   to  2   hours 

8.6 

6.6 

20.7 

7.6 

9.6 

Over  2  hours 

2.8 

9.5 

0.7 

2.2 

Maximum   time   parked    (hours) 

5.75 

2.00 

4.75 

4.00 

5.75 

Plate  11 


BILLINGS      TRAFFIC     SURVEY 

CURB    PARKING    CHARACTERISTICS 

CENTRAL     BUSINESS    DISTRICT 


1ST    AVE 

N 

)-■ 

h- 

Ul 

01 

X 

542 

X 

K 

H 

h- 

«) 

<M 

CVI 

MONTANA 

AVE 

10  A.M.  -  6  P.M. 


N 


NORTH 
FACE 
1  ST 
AVE .  N  . 

EAST 
FACE 
26th 
ST  .  N  . 

SOUTH 
FACE 

MONT. 
AVE  . 

WEST 

FACE 

27th 

ST.    N  . 

TOTAL 

Number  of  2  hour  meters 

4 

10 

14 

Number  of    1    hour  meters 

7 

7 

Number  of   12  minute  meters 

6 

5 

3 

14 

Number  of   10  minute   free   spaces 

5 

5 

Number  of  vehicles  parked    in  legal   spaces    (2  hour  meters) 

37 

72 

109 

Average   time  parked  minutes    (2  hour  meters) 

49 

64 

59 

Number  of  vehicles  parked    in   legal   spaces    (1    hour  meters) 

58 

58 

Average   time   parked  minutes    (1    hour  meters) 

57 

57 

Number  of  vehicles  parked    in   legal   spaces    (12  minute  meters) 

105 

83 

44 

232 

Average   time   parked  minutes    (12  minute  meters) 

21 

20 

27 

22 

Number   of   vehicles  parked    in   legal    spaces    (10  minute   spaces) 

107 

107 

Average   time   parked  minutes    (10  minute   spaces) 

16 

16 

Total    space   hours    available    (all   meters) 

88 

72 

80 

80 

320 

Space   hours  used    (all  meters) 

65.25 

57.7  5 

77.25 

74.75 

275.00 

Per  cent  of   available    space   hours  used 

74.  1 

80.2 

96.6 

93.4 

85.9 

Number  of  vehicles  parked  over   1    hour 

3 

9 

27 

18 

57 

Number  of  vehicles   parked  *  illegally 

9 

1 

3 

13 

Hours  of    illegal   parking 

2.25 

0.75 

0.75 

3.75 

Number  of  meter   violations 

21 

19 

5 

31 

76 

Hours  of  meter  violations 

8.25 

7.00 

5.25 

18.75 

39.25 

Per  cent  of  vehicles  parking  over    1    hour 

1  .4 

7.5 

37.5 

17.6 

11.3 

Per  cent  of   space  hours  used   by   vehicles  parking  over    1    hour 

6.5 

31  .2 

71  .2 

49.8 

41.6 

Parking  turnover    10  A.M.    -  6  P.M.    (vehicles/space/day) 

19.3 

13.3 

7.2 

10.2 

12.7 

*  End  zones,  fire  plugs,  double  park,  etc. 


DURATION    OF    PARKING 

PER     CENT    OF 

TOTAL    VEHICLES    PARKED 

15  minutes    or    less 

86.3 

65.8 

25.0 

50.0 

65.4 

16  minutes   to  30  minutes 

8.5 

15.0 

19.4 

10.8 

12.1 

31    minutes     to     1     HOUR 

3.8 

1  1  .7 

18.  1 

21  .5 

11  .3 

61    MINUTES    TO    2    HOURS 

1  .4 

5.0 

29.2 

1  1  .8 

8.3 

Over   2   hours 

2  .5 

8.3 

5.9 

2.9 

Maximum   time   parked    (hours) 

1  .75 

3.00 

7.75 

3.75 

7.75 

Plate  L2 
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URBAN     ROUTE     ANALYSES 

The  two  urban  routes  selected  in  Billings  for  analytical  treatment  are 
extensions  of  the  State  Highway  System  through  the  City.  In  relation  to 
most  other  local  streets  the  traffic  on  these  arterials  is  heavier  in  both 
gross    weight    and    volume. 

The  following  analyses  consist  basically  of  computing  the  intersection 
traffic  capacities  along  each  route  by  the  use  of  approved  methods  detailed 
in  the  Highway  Capacity  Manual  published  by  Bureau  of  Public  Roads.  Inter- 
section capacity  is  calculated  by  taking  into  consideration  such  items  as 
the  volume  and  characteristics  of  the  traffic  flow,  geometric  design  of  the 
intersection,  operation  of  the  traffic  control  devices,  extent  of  curb  park- 
ing, and  type  of  bus  loading  operations.  All  of  these  items  affect  the  traf- 
fic   carrying    capacity    of    an    urban    intersection    in    varying    degrees. 

In  addition  to  the  traffic  capacity  calculations  along  each  route,  the 
number  of  accidents  was  obtained  from  the  Billings  Police  Department's  files 
for  the  period  of  July  1,  1953  to  June  30,  1954.  Speed  and  delay  studies 
and  spot  speed  checks  were  also  made  to  obtain  overall  speeds  during  both 
peak    and    off-peak    hours. 

It  is  necessary  that  all  of  these  studies  be  interpreted  with  the  use 
of  some  judgement  in  order  to  arrive  at  the  relative  efficiency  of  each  route. 
One  rule  of  thumb,  however,  has  been  developed  by  the  Washington  State  High- 
way Traffic  Division  which  is:  serious  Urban  Highway  inadequacy  can  be  con- 
sidered to  exist  where  there  simultaneously  occurs  a  high  accident  rate,  a 
low   overall    speed,     and    a    calculated    deficiency    in    traffic    capacity. 

U..  S..  10 

Plates  43  and  44  illustrate  existing  conditions  on  U.S.  10  from  Fifth 
Street  West  to  25th  Street.   It  will  be  noted  that  average  speeds  drop  to 


96 


approximately  five  miles  per  hour  on  the  section  of  Division  Street  from 
First  Avenue  North  to  Montana  Avenue.  This  condition  can  be  corrected  to 
to  some  extent  by  adjusting  the  signal  timing  as  shown  on  Plate  54.  A  spot 
speed  station  operated  between  First  and  Second  Streets  West  indicates  an 
85  percentile  speed  of  33  miles  per  hour  compared  to  a  posted  speed  of  25 
miles  per  hour.  This  condition  has  been  called  to  the  City's  attention  and 
the    speed    limit    has    now    been    raised    to    35    miles    per    hour. 

The  five  block  section  from  30th  to  25th  Streets  has  a  calculated  acci- 
dent rate  of  7  5.3  per  million  vehicle  miles.  This  calcuated  rate  does  not 
mean  much  unless  it  is  compared  to  some  norm.  Unfortunately  Montana  does 
not  have  adequate  data  to  compute  urban  accident  rates  on  a  state-wide  basis. 
This  rate  can,  however,  be  compared  to  Oregon's  state-wide  average  of  23.5 
on  all  urban  extensions  of  state  highways  in  cities  of  over  10,000  popula- 
tion. 

The  comparatively  high  accident  rate  and  low  overall  speeds  on  this 
section  bear  out  the  capacity  calculations  which  indicate  that  three  of  the 
six  intersections  were  operating  at  about  practical  traffic  capacity  during 
peak  hours.  This  condition  leaves  very  little  room  for  an  estimated  60  per- 
cent   traffic    increase    during    the    next    20    years. 

27TH      STREET     NORTH 

Twenty-seventh  Street  is  an  urban  extension  of  F.A.S.  Route  301.  This 
route  is  carrying  primary  traffic  composed  of  about  15  per  cent  commercial 
vehicles.  The  comparatively  heavy  concentration  of  commercial  vehicles  tends 
to  reduce  the  overall  capacity  and  creates  considerable  congestion  during 
peak  hours.  The  construction  of  the  proposed  truck  route  between  F.A.S.  301 
and  U.S.  10  will  divert  the  heavy  truck  traffic  from  the  downtown  area  and 
should  relieve  27th  Street  of  much  of  the  present  congestion  due  to  heavy 
commercial    units. 
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The  intersections  of  First,  Second,  and  Sixth  Avenues  North  were  operat- 
ing at  over  practical  traffic  capacity  during  peak  hours  in  August  of  1954 
Inasmuch  as  the  traffic  carrying  capacity  of  the  entire  route  is  affected 
by  the  least  efficient  intersection,  it  is  imperative  that  something  be  done 
in  the  near  future  to  provide  additional  capacity.  This  can  be  achieved  by 
street  widening,  prohibiting  curb  parking  on  one  or  both  sides  during  rush 
hours    or    changing    to    one-way    operation. 

Of  these  alternates  it  is  believed  that  one  way  street  operation  will 
provide  the  most  relief  from  congestion  for  the  least  expenditure.  The 
recommended  North  -  South  one  way  couplet  on  28th  and  29th  Streets  should 
divert  a  sufficient  amount  of  traffic  from  27th  Street  to  enable  this  arterial 
to  operate  satisfactorily  for  the  next  10  -  15  years.  Similarly,  traffic 
diversion  from  U.S.  10  on  First  Avenue  North  to  the  proposed  East  -  West 
couplet  on  Second  and  Third  Avenues  North  should  provide  adequate  relief 
from  the  present  congestion,  and  should  enable  First  Avenue  North  to  operate 
satisfactorily    in    the    foreseeable    future. 

Plate  47  shows  the  location  of  all  street  intersections  in  Billings 
that  had  five  or  more  accidents  during  the  period  from  July  1,  1953  to  June 
30,  1954,  and  the  location  of  those  intersections  that  were  operating  above 
practical  traffic  capacity.  It  will  be  noted  that  most  intersections  having 
a  large  number  of  accidents  were  found  to  be  operating  at  or  above  practical 
traffic    capacity. 
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SPEED  AND  DELAY   STUDIES 

During  August  of  1954  speed  and  delay  studies  were  made  on  1st  Avenue 
North  and  27th  Street  North  to  determine  the  amount,  location,  frequency, 
and  cause  of  traffic  delays  encountered  during  both  the  peak  and  off  peak 
hours.  Peak  hour  observations  were  made  between  4:30  and  5:30  P.M.  and  off 
peak    between    the    hours    of    10:00    and    11:00    A.M. 

The  field  work  was  accomplished  by  using  an  automobile  to  float  with 
the  traffic  for  at  least  five  runs  in  each  direction  on  both  of  the  selected 
routes.  All  delays  that  reduced  speeds  to  under  five  miles  per  hour  were 
timed,  classified,  and  recorded.  The  elapsed  time  in  seconds  between  each 
intersection    was    also    recorded    so    that    average    speeds    could    be    computed. 

The  following  charts  analyse  and  portray  these  data.  Included  are  such 
items  as  the  actual  time  spent  in  traveling  in  each  direction,  amount,  and 
type  of  delays  encountered,  and  average  speeds  during  both  peak  and  off  peak 
hours.  The  charts  illustrating  the  peak  hour  of  traffic  readily  show  the 
amount  of  congestion  on  each  route  as  measured  by  average  speeds  and  number 
and  length  of  delays.  A  further  breakdown  of  the  characteristics  of  the 
delays  during  the  peak  hour  is  also  shown  so  that  some  clues  to  remedial 
measures    might    become    evident. 

1ST      AVENUE      NORTH 

Plates  48,  49,  and  50  present  various  analyses  of  typical  driving  con- 
ditions on  1st  Avenue  North  (U.S.  10  and  12)  during  both  the  peak  and  off 
peak  hours  of  traffic  in  July  1954.  It  will  be  noted  that  average  running 
speeds  during  peak  hour  over  this  route  were  15.5  miles  per  hour  west  bound 
and  17.4  miles  per  hour  east  bound.  Minimum  overall  speeds  and  maximum 
delays   were   recorded  between  35th   and  Division  Streets  west   bound  and  Montana 
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and  Broadwater  Avenues  east  bound.  Average  overall  speeds  west  bound  between 
35th  and  Division  were  computed  at  4.9  miles  per  hour  including  an  average 
delay  of  27  seconds.  East  bound  speeds  between  Montana  and  Broadwater  Avenues 
were    6.6    miles    per   hour    with    an    average    delay    of    16    seconds. 

The  signals  at  Montana,  Broadwater,  and  Division  Streets  are  necessarily 
operating  on  a  three  phase  70  second  cycle,  which  is  the  cause  of  a  portion 
of  the  excessive  delays.  It  is  believed  however  that  the  recommended  adjust- 
ment in  the  timing  of  these  three  signals  shown  on  Plate  54  will  result  in 
the  elimination  of  at  least  part  of  the  present  delay  now  caused  by  traffic 
si  gnals. 

Overall  speeds  in  the  downtown  area  between  32nd  and  25th  Streets  ranged 
from  8.1  miles  per  hour  in  the  block  between  27th  and  28th  Streets  upward  to 
21.6  miles  per  hour  between  32nd  and  31st.  Delays  at  intersections  accounted 
for  approximately  98  per  cent  of  the  total  standing  delay  on  the  route. 
Part  of  this  delay  can  be  attributed  to  general  congestion  found  during  peak 
hours  on  the  downtown  section  which  should  be  reduced  when  2nd  and  3rd  Avenues 
are  operated  as  one-way  streets.  The  orderly  progression  of  the  remaining 
traffic    should   be    improved   by   adjusting   the   signal    timing  as    shown  on  Plate    54. 

2    7    T  H      STREET      NORTH 

Plates  51,  52,  and  53  illustrate  the  results  of  the  speed  and  delay 
studies  on  27th  Street  North  from  First  Avenue  North  to  Poly  Drive.  Average 
overall  speeds  on  the  entire  section  during  the  peak  hour  were  13.4  miles 
per  hour  south  bound  and  14.3  miles  per  hour  north  bound,  with  a  minimum 
of  5.2  miles  per  hour  between  2nd  and  3rd  Avenues  North.  Relatively  low 
overall  speeds  south  bound  between  1st  and  3rd  Avenues  North,  and  north  bound 
between  3rd  and  6th  Avenues  can  be  attributed  to  a  large  extent  to  the  fact 
that  the  intersections  of  27th  Street  and  1st,  2nd,  and  6th  Avenues  North 
were    operating   above   practical    traffic    capacity.       This    condition    should    be 
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relieved  by  the  operation  of  28th  and  29th  Streets  as  a  one-way  couplet  and 
the  construction  of  the  proposed  truck  by-pass  between  F.A.S.  301  and  U.S.  10 
and  12.  Traffic  progression  should  also  be  improved  by  adjusting  the  signal 
timing    as    shown    on   Plate    55. 
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BILLINGS      TRAFFIC     SURVEY 

PEAK    HOUR    -    DELAY    ANALYSIS 

U.S.    10     FROM   25TH    ST.    TO    5TH    ST.   WEST 


I    60     MILES 


PER    CENT    OF    OVERALL    TIME 


WESTBOUND 


ACTUAL      TRAVEL      TIME 


^ 


WW 
7  7,1  % 


EASTBOUND 


^ 


MID- BLOCK 
DELAY 


0  3% 


AVERAGE      OVERALL      TIME 
AVERAGE      OVERALL      SPEED 
AVERAGE      TRAVELING      SPEED 


PEAK  HOUR 

WESTBOUND  EASTBOUND 

6  MIN.    12  SEC  5MIN.    32  SEC. 

I  5  5  M  P  H  I  7   4  MP  H 

20    2  M  PH.  22    5   M  P.H. 
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18.3    M  P.H.  17    9  M  PH. 
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Plate  52 


BILLINGS      TRAFFIC     SURVEY 

PEAK    HOUR     -     DELAY     ANALYSIS 

27TH    ST.   FROM     1ST     AVE.   N.    TO    POLY     DRIVE 


1.06     MILES 


PER    CENT    OF    OVERALL    TIME 
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